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Area of application: Troubleshooting
Understanding plants - Avoid errors

Success Stories
Troubleshooting at a minesite

Packaging manufacturer reduces waste in gravure printing



Area of application: Troubleshooting

Understanding plants - Avoid errors

Failures in automated plants lead to production downtimes

and products of poor quality. Thus, it is extremely important

to find these failures. In case of failure, the maintenance

technician needs to have access to the measurement data

which have been recorded during the disturbance. By

analyzing these data, the technician finds the cause and

eliminates the failure in the plant in a targeted way.

Relevant data must be at hand

In order to be able to conclusively
analyze failures in a production
plant, relevant data from the
controller must be available at
the time when the failure occurs.
They give insight into the dynamic
behavior of the PLC and help ans-
wering the following questions:
How are processes in a plant
connected? What is eventually
the root cause of a failure? Is it

a systematic or sporadic error?

When the correlations are un-
derstood, the control program
can be optimized to prevent
future errors and ultimately
to improve the process.

ibaPDA-PLC-Xplorer ibaCapture

The iba method

The iba error analysis method

is based on a two-step process:
First, the data from the PLCs

are recorded synchronously and
visualized online. In the second
step, the analysis of the recorded
data is performed. The analy-

sis can already be performed
parallel to the next recording.

ibaPDA-PLC-Xplorer is used
for data acquisition and the free
ibaAnalyzer for data analysis.
The license for ibaAnalyzer is
free of charge for the analysis
of measurement files that are
measured with an iba system,
e.g. ibaPDA-PLC-Xplorer.

ibaAnalyzer

Benefits
Systematic acquisition
of complex processes
Increase plant availability

by quickly locating failures
Root cause analysis and
prevention of system errors
Process optimization




Simple and cost-effective coupling to

different PLCs

With ibaPDA-PLC-Xplorer,
signals from different PLC
systems can be acquired and
recorded easily and at a very low
cost level. Xplorer interfaces
are available for the following
PLCs: CODESYS-based systems,
SIMATIC S7-, Allen-Bradley-,
Beckhoff-, B&R-, Logix-, SIG-
MATEK- and Mitsubishi PLCs.

Without additional hardware,
ibaPDA-PLC-Xplorer generally
allows access to the controllers
via standard network boards
and TCP/IP. Internal data of

the PLC can be freely selected.
Access to the PLC is comple-
tely transparent. Modifying the
configuration of the PLC is just as
unnecessary here as program-
ming. Measurement values can
be flexibly changed at any time
while the system is still running.

The PLC interfaces in the Xplo-
rer can be combined as desi-
red. For instance, in larger,
complex plants where multiple
PLCs are interacting, data from
the different PLCs can be ac-
quired time-synchronously.

WP Seeel SEEEL 8 v -
Tonndburm !
PlolvonriRE-

Conveniently select
measurement values

The selection of the measure-
ment values is very simple. Via
an integrated symbol browser,
variables can be conveniently
selected by mouse click as a sym-
bol. In S7 systems, the symbol
information can be read from the
PLC and selected in a so-called
address book. The address book
can be generated in ibaPDA-
PLC-Xplorer from the project
files with just a mouse click.

Recording when errors occur
The measurement data can be
recorded on a time or event
basis. In practice, the plants are
continuously monitored whereas
the data is “stored” in a buffer.
The data is not recorded until a
particular event, i.e. an accident
occurs. For this purpose, possible
error conditions are configured
as triggers. If an error condition
occurs, the signals are recor-
ded with adjustable pre and post
trigger time. This also allows the
history of a failure to be accura-
tely understood and analyzed.
Forinstance, when interactions

ey

b Il @02 2WE-

Pt AT v,
.

uuuuuuu

of other signals in this process
cause a failure. Another trigger
signal can end the recording.

Trigger conditions can be configu-
red with all analog and digital sig-
nals, combinations of multiple si-
gnals, or virtual signals. With the
trigger editor, trigger conditions
can be defined quickly and easily.

Online display

With the online trend view, the
timing of the signals can be
monitored live on one or more
clients - for each client in their
individual view. Thus, for in-
stance, PLC programmers or
service technicians can view the
areas of interest to them - of
course, also mobile with a laptop.

In addition to the real time signal
curve, ibaPDA-PLC-Xplorer offers
all display forms known from
ibaPDA such as oscilloscope, FFT
or digital display. Using the zoom
and marker functions, the display
can be enlarged and measured
down to individual samples.

ibaPDA-PLC-Xplorer generates
measurement files in iba for-

Online display of signals: Associa-
ted signals are displayed in a trend
graph and can be accurately mea-
sured with markers on the sample.



Including free analysis

mat (* .dat], which can then be
evaluated with ibaAnalyzer.

Since data collection and analysis
are separate, analysis can already
be performed during recording

or at a later time, such as by
experts remote from the facility.
ibaAnalyzer can run on several
computers, so that multiple users
can analyze the data individually.
The data can centrally be stored
on a server or sent by e-mail.

Problem-specific analysis
The analysis can be perfor-
med according to individual,
problem-oriented aspects.

ibaAnalyzer offers extensive ma-
thematical functions to calculate
characteristic values, to quantify

and statistically evaluate failures,

etc. In addition, virtual signals
can be created and used for

further calculations and analyses.

The focus is not just on the
signal that indicates the fault.
Itis also possible to recognize
correlations with other signals
and to draw conclusions about
the root cause of the failure,
forinstance PLC errors, speed
or temperature fluctuations.
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Analysis results

within short time

Everything that belongs to an
analysis is stored in an analysis
file and can be recalled at any
time. This includes the signal
representation, additionally de-
fined virtual signals and calcu-
lations, settings for printing or
reporting, interfaces for further
processing in databases, etc.

With the help of the analysis

file, the evaluations can also be
applied directly to all subsequent
measurement files, allowing
them to quickly identify trends
over longer periods of time.

Analysis and display functions
for every purpose

ibaAnalyzer offers the approp-
riate display function for every
purpose. Limit values can be
displayed in the time-related
trend graph and their exceed-
ing can be marked in color.

Example left: Trend views show
signal curves, nominal values,
tolerances, and limit violations in
different colors

bottom left: Measuring analog and
digital signals with a mouse click
bottom right: 2D and 3D view of
thickness profiles
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Video surveillance as supporting tool for

error analysis

PLC ibaPDA-PLC-Xplorer

ibaCapture Server

ibaAnalyzer

With ibaPDA-PLC-Xplorer and ibaCapture process data and video images can be recorded
time-synchronously and be analyzed together in ibaAnalyzer.

In addition to displaying the signal

curves in trend graphs, numeric
displays are also available in tab-
les. Numerous statistical func-
tions enable statistical analyses
virtually at the touch of a button.
If a speed signal is available,

the measured values can also

be converted length-related.

In addition, ibaAnalyzer offers a
series of FFT spectral analysis
operations to analyze vibrations.
The text function can be used to
store additional information such
as product or lot number, custo-
mer name or technological cha-
racterization etc. in the analysis.

Video monitoring with ibaCapture
For metrics that can not be captu-

red using traditional sensors,
the support of video images is
a valuable aid to analysis. This
allows you to better understand
relationships that are not re-
cognizable only on the basis of
measurement data. Errors can
be recognized faster and root
causes can be identified better.

With the video recording system
ibaCapture, live images from
video cameras are recorded
synchronously to the measured
values with ibaPDA-PLC-Xplo-
rer. The measurement data
from the process and the plant
are linked in time with the video
images. In the analysis, the
images with the appropriate
process signals can be viewed
accurately to the sample.

Video recording requires an
ibaCapture server license
available in graduated steps
and separate camera licenses.
A solution with a connected
camera is a convenient way to
use video monitoring in ad-
dition to data acquisition.

Connection to data base

If the data is to be processed

in a database, ibaAnalyzer-DB
allows the extraction of the
measurement data into a data-
base, but also the data analysis
from a database. It supports the
most common database formats,
such as Microsoft SQL Server,
Oracle, IBM DB2-UDB, MySQL,
PostgreSQL, Microsoft Access.



Automated post-processing and
report generation

Automated evaluation saves time
Once the requirements for the
evaluation have been determined,
the analysis can be automa-

ted. ibaPDA-PLC-Xplorer can

be configured to automatically
start an analysis of the last file.

Further support is offered by the
applications ibaDatCoordinator

and ibaAnalyzer-Reportgenerator.

ibaDatCoordinator is a powerful
tool for automating the process-
ing and management of measu-
rement data. For instance, the
measurement data can be copied
from the recording systems and
be made available to all authori-
zed persons at a central location.

Reports at the push of a button
Reports in various formats and
individual layouts can auto-
matically be generated with
ibaAnalyzer-Reportgenerator and
sent by e-mail if desired. Individu-
al order, shift or product reports
for different departments such as
production, quality management
or controlling can be generated
virtually at the push of a button.

Licenses and extension to ibaPDA
The ibaPDA-PLC-Xplorer soft-
ware package contains the data
interfaces S7-Xplorer, AB-Xplo-
rer, Codesys-Xplorer, Sigma-
tek-Xplorer, Twincat-Xplorer,
B&R-Xplorer, Logix-Xplorer

and MELSEC-Xplorer and can

Advantages at a glance
REC
ibaPDA-PLC-Xplorer ibaAnalyzer

> No additional hardware required
> Flexible, free access to internal PLC

data

> No configuration of the PLC program
» Change measurement values during

production

» Time and / or event-related recording
> Online visualization during measure-

ment

record a total of 64 analog or
digital signals. If more than 64
signals or other add-ons are
required, an upgrade to a com-
plete ibaPDA system is possible
at any time. With ibaPDA you
can license additional features:

> Number of signals
(up to unlimited)

» Extension of connectivity
(further PLCs, Modbus, OPC
UA, Generic TCP/UDP, etc )

> more than 2 data storages

> more than 2 clients

The license for ibaAnalyzeris
free for the analysis of mea-
surement files created with

a licensed iba software.
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> Problem-specific, interactive offline

analysis

> Automatic offline analysis and further

processing
signal connection

time

» Calculation of characteristic values,

> Evaluation by several people at the same



Troubleshooting
at a minesite .

After a scheduled maintenance shutdown

In an ore processing plant, the start-up of a

certain process always resulted in a shutdown.

The cause of the error could only be found

when high-resolution data was acquired.

The project

After a scheduled maintenance
shutdown in an ore processing
plant, the start-up of a particu-
lar sequence came to a grinding
halt whenever a certain step

in the sequence was reached.
The plant operators could not
determine the root cause of the
problem, as their SCADA sys-
tem was flooded with seemingly
unrelated alarm messages when
this sequence stop occurred.

A quick initial online monitoring
of the S7 PLC by the site engineer
also yielded no meaningful clue
to the source of the problem.

The technology

As an iba user, the site engineer
quickly realized that it was time
to startup ibaPDA-S7-Analyzer
(today: ibaPDA-PLC-Xplorer).
Due to symbol based S7 program
integration, setup of the digital
inputs and outputs that requi-
red monitoring was a cinch.

The Ethernet based acqui-
sition times was then set to
10 ms to get a high resolu-

tion capture of the seemingly
fleeting event. Then another
start-up attempt was started.

As soon as the sequence crash
occurred, the engineer took one
look at the live data on his ibaPDA
trend screen and immediately
realized the root cause of the pro-
blem. The trend clearly showed
that all previously active 24 V digi-
tal inputs dropped to zero a mere
150 ms after the sequence pro-
gram gave the command to acti-
vate a particular digital output.

This “loss” of all the 24 V digital
inputs led to the alarm flooding
on the SCADA system and to
an immediate abortion of the
sequence by the PLC. Since
this sequence stop also led to
a deactivation of any associa-
ted digital outputs (including
the one that "drained” the 24 V
supply), allinputs became he-
althy again some 50 ms later.

As all of this happened in the blink
of eye. It was impossible to ob-
serve it via traditional SCADA or
S7 PLC online monitoring means.

Efficient analysis
of faults

High-speed
data acquisition

)

Based on the ibaPDA captured
data however, it was possible to

—

via Ethernet

determine the cause. As it turned
out, the digital output in question
activated a solenoid valve which
had been immersed in water
during maintenance work. This
now created a partial short circuit
which drained the 24 V supply.

It is estimated that this operation
has saved many hours of un-
planned plant downtime and the
associated production downtime.

Trend graph
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High speed ibaPDA fault capture
trend of the S7 PLC's digital I/0’s
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gravurelprinting

A critical point in the printing process are the

changes of the rolls. By detailed analysis of the

processes in the printing press the produced

waste could be reduced considerably.

The project

Gravure printing is used for print
jobs with a high edition of usually
more than 300,000 copies. With
the increasing competition on the
market, the packaging manufac-
turers are constantly striving to
enhance the efficiency of their
plants, especially to reduce the
set-up times and the waste. For
this purpose, it is important to
know and analyze exactly the pro-
cesses running on the machine.

A critical point in the printing
process are the changes of the
rolls that are done as flying

roll changes at full production
speed - appr. 50 times a day. On
the reel at the end of the printing
line, an empty winding tube is
accelerated on a second rewin-
der, until the circumferential
speed of the tube matches the
speed of the chilling line. The
empty tube is stuck to the chilling
paper web. Simultaneously, the
printed roll is cut and ejected.

When changing the rolls, the web
tension is of special importance.

The timing of acceleration of
the shell, pressing and cutting
must fit exactly. Fluctuations
in web tension inevitably lead
to a defective print image and
hence waste that has been up
to now always at 40 meters.

The technology

Using the iba system, procedu-
res and interactions, especially
in the field of roll changes could
be made visible and traceable.
Optimizations in the hydraulics
of the reel winding resulted in a
considerable stabilization of the
paper web tension. As a result,
the waste is only 5 meters now.

iba products
The measurement values are
acquired and recorded with

ibaPDA

Immediate detec-
tion of deviations

Real-time
monitoring

ibaPDA with a computer in
the central server room.

ibaPADU devices convert +10-Volt
signals coming directly from the
sensors and from the register
controls at the printing machine
into digital measured values. The
Profibus-Sniffer ibaBM-DPM-S
supplies data coming from the
PLC of the machine. The register
control of the gravure printing
press is an autonomous control
circuit whose analog signals

are acquired time-synchro-
nously with the data from the
Profibus in ibaPDA. The analy-
sis of the data showed that the
adaptations in the hydraulics of
the pressure roller ensured a
better print image when chang-
ing the rolls. The waste could
finally be reduced by 90%.

DP-Master

ibaBM-DP

ibaPADU-8-x

Profibus




Order information

ibaPDA-PLC-Xplorer

I L

30.681502 ibaPDA-V7-PLC-Xplorer ibaPDA system for 64 signals, 2 clients, 2 data stores, standard
interfaces plus
+S7-Xplorer (interface for SIMATIC S7)
+ AB-Xplorer (interface for Allen-Bradley)
+ B&R-Xplorer (interface for B&R systems)
+ Codesys-Xplorer (interface for CODESYS based systems)
+ Logix-Xplorer (interface for ControlLogix systems)
+ MELSEC-Xplorer (interface for Mitsubishi MELSEC systems)
+ Sigmatek-Xplorer (interface for SIGMATEK systems)
+ TwinCAT-Xplorer (interface for Beckhoff systems]

30.001900 Upgrade-ibaPDA-PLC-Xplorer- Upgrade of an existing license ibaPDA-PLC-Xplorer with the latest
Interfaces Xplorer interfaces

30.770009 Upgrade-PLC-Xplorer to PDA-V7-64  Upgrade to ibaPDA-V7 with 64 signals and PLC-Xplorer interface

31.001042 ibaPDA-Interface-PLC-Xplorer Extension license for an ibaPDA system with PLC-Xplorer interfaces
ibaCapture*
Corserno [tame ——————— owserpion

30.670210 ibaCapture-Server-60fps Video recording for up to 60 fps, up to 8 client live-streams

30.670211 ibaCapture-Server-180fps Video recording for up to 180 fps, up to 16 client live-streams

30.670220 ibaCapture-1CAM-REC 1 camera for recording and display

30.670221 ibaCapture-4CAM-REC 4 cameras for recording and display

30.670230 ibaCapture-1CAM-VIRT 1 virtual camera for recording and display of HMI or

ibaVision images
30.670231 ibaCapture-4CAM-VIRT 4 virtual cameras for recording and display of HMI or

ibaVision images

*Additional licenses with a higher total frame rate (fps) are available for ibaCapture.

Training
T S [
61.000200 Measurement and data evaluation with the iba system 2-day basic course

61.000500 Synchronous recording of video images and measurement data with ibaCapture  2-day basic course

61.100000 Measurement, data evaluation and automatic reporting with iba 3-day compact course

10






Headquarters
Germany
iba AG

Office address
Koenigswarterstr. 44
D-90762 Fuerth

Mailing address
P.0. box 1828
D-90708 Fuerth

Tel.: +49 (911) 97282-0
Fax: +49 (911) 97282-33

www.iba-ag.com
ibaldiba-ag.com

Europe
iba Benelux BVBA

Benelux, France, Spain, Portugal, Ireland,
Great Britain, French-speaking Switzerland

sales(@iba-benelux.com

iba Italia S.R.L.
Italy, Slovenia, Croatia, Italian-
speaking Switzerland

sales(@iba-italia.com

iba Scandinavia

Denmark, Finland, Norway, Sweden
c/o Begner Agenturer AB
infoldiba-scandinavia.com

iba Polska
c/o ADEGIS Sp. z 0.0. Sp.k.
support@iba-polska.com

000 iba Russia
dmitry.rubanov(@iba-russia.com

Asia

iba Asia GmbH & Co. KG
Western and Central Asia, Philippines,
Cambodia, Laos, Myanmar, Bangladesh,
Bhutan, Nepal, Sri Lanka

henry.regn(diba-asia.com

iba China Ltd.
julia.wang(@iba-china.com

iba Gulf
Saudi Arabia, UAE, Qatar,
Kuwait, Bahrain and Oman

c/o ASM
a.magboul@iba-gulf.com

iba Indonesia
c/o PT. Indahjaya Ekaperkasa

sandhi.sugiarto(diba-indonesia.com

iba Korea System Co. Ltd.

Korea and Japan
sh.leediba-korea.com

iba Malaysia

c/o iba Engineering & Consulting
[Malaysia) SDN. BHD
bruno.marot@iba-malaysia.com

iba Singapore
c/oiba (S.E.A.) Engineering &

Consulting Pte. Ltd.
bruno.marot(@iba-sea.com

iba Systems India Pvt. Ltd.
shraddhap@iba-india.com

iba Thailand
c/o SOLCO Siam Co. Ltd.
pairote@iba-thai.com

iba Turkey Ltd.
ahmet@iba-turkey.com

iba Vietnam
c/o Tang Minh Phat Co., Ltd
sales(diba-vietnam.com

Australia and Oceania
iba Oceania Systems Pty Ltd.

Australia, New Zealand, PNG, Micronesia and
South Pacific Islands (except US territories)

fritz.woller(@iba-oceania.com

Central and
South America

iba LAT, S.A.
eric.di.luzio@iba-lat.com

iba LAT Argentina
alejandro.gonzalez(@iba-lat.com

iba LAT Bolivia
mario.mendizabal@iba-lat.com

iba LAT Brazil
ibaldiba-brasil.com

North America
(NAFTA)

iba America, LLC
USA

esnyder@iba-america.com
iba America, LLC

Canada
dkober(@iba-america.com

iba America, LLC

Mexico
jgiraldo@iba-america.com

Africa

iba Africa

c/o Variable Speed Systems cc
danie(@iba-africa.com

iba AG is represented worldwide by

subsidiaries and sales partners.
Technical changes and errors excepted.
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